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Objectives: The hand is the most commonly fractured site
in the body, as it represents 17e25% of all body fractures.
The metacarpal bone of the small finger is the most
commonly fractured hand bone. This study aimed to
determine the epidemiology and frequency of various frac-
tures of the hand and the distal forearm in adultswith a view
to identifying patients who required surgical treatment.
Methods: This retrospective review examined the medical
records of all hand and distal forearm X-rays performed
on adult patients who presented to the emergency room
of King Abdul-Aziz Medical City from January 2010 to
December 2011.
Results: In this study,we reviewed 2993X-rays of the hand
and the distal forearm. One-third of these X-rays
confirmed fractures (n¼ 948), andmore than two-thirds of
these fractures were recorded in male patients (n ¼ 702).
There was no major difference in the distribution of frac-
tures between the left and right hand. Half of these frac-
tures (n¼ 472) were found in the young age group (18e30
years). The study showed that the phalanges had the
highest proportion of fractures (n ¼ 362, 40%). DistalCorresponding address: College of Medicine, King Saud bin
dulaziz University for Health Sciences, Riyadh, KSA.
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fractures (n¼ 287).Almost half of themetacarpal fractures
were found in the 5thmetacarpal (n¼ 104), confirming that
the 5th metacarpal bone is the most commonly fractured
bone in the hand. One-fifth of all fractures were surgically
managed (n ¼ 190, 20%).
Conclusion: One-third of the reviewed X-rays identified
hand and distal forearm fractures. Both hands were
affected equally. Patients in the young age group are more
prone to have fractures, and phalanges had the highest
proportion of fractures followed by the distal forearm.
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Hand fractures can happen in any bone of the hand.
Accidental falls cause the majority of hand fractures in the
United States of America.1 The hand is the most common
site for fractures in the body, as it represents 17e25%
of all body fractures in the United Kingdom.2 The
metacarpal bone of the small finger is the most commonly
fractured bone in the hand in the United Kingdom.3 Males
in general and younger males in particular are more prone
than other groups to have hand fractures; phalangealhis is an open access article under the CC BY-NC-ND license
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of hand fractures are referred by emergency physicians and
the rest are referred by primary health care physicians.5
Surgeries for hand fractures in general and metacarpal
bones in particular are usually used for restoration of bony
shape, early mobilisation and prevention of functional
impairment.6
The indications for surgery in hand and distal forearm
fractures depend on the site of the fracture. Generally it is
indicated in comminuted, open or intra-articular fractures.
In distal forearm fractures, surgery is indicated if the X-ray
showed instability before reduction or in patients with severe
osteoporosis.7 Any malrotation in the metacarpal bone or
multiple fractures will require surgery. A long oblique
phalanx fracture or a transverse fracture with <10
angulation are indications for surgery in phalanx fractures.8
InKuwait, a study showed that themale to female ratio for
hand fractures is 5:1, and phalangeal fractures are the most
common in the hand.9 Another study in Amsterdam revealed
that hand fractures represent 19% of all body fractures, and
the right hand was involved as often as the left. Patients
were typically male and from 15 to 35 years old.10 Anakwe
showed that in the United Kingdom, metacarpal fractures
are most common in men, and phalangeal fractures are
most common in women. They also mentioned that 86% of
the patients were treated without surgical interventions.3 A
study conducted in the United States showed that most
fractures occur at home,1 while another one in the United
Kingdom showed that leisure activities outside are the most
likely places to be injured.2
In KSA, there are no published data about the number of
hand fractures or their distribution in the Saudi population.
Therefore, this study was conducted at King Abdul-Aziz
Medical City in Riyadh about the epidemiology of hand
fractures in the adult Saudi population and fracture distri-
bution in the hand. We also mention whether patients
received any surgical interventions.Table 1: Demographics of hand fractures.
Frequency Percent
Fracture
Yes 948 31.7%
Sex (n ¼ 948)
Female 246 26%
Male 702 74%
Side
Left 476 50.2%
Right 472 48.8%
Age group years (n ¼ 948)
18 e 30 472 50.2%
31 e 50 130 13.3%
51 e 70 113 11.9%
71þ 233 24.7%Materials and Methods
This is a retrospective chart review of all hand X-rays
taken of adult patients who presented to the emergency room
at King Abdul-Aziz Medical City with a hand injury from
January 2010 to December 2011 to rule out hand fractures.
In this review, we assessed the proportion of X-ray confirmed
fractures in the adult population. We performed this study at
King Abdul-Aziz Medical City in Riyadh, KSA.
The aim of this study is to describe the proportion of hand
fractures and to identify the pattern of these fractures in the
adult Saudi population. We will describe patients who
required surgical treatment.
The Emergency Department at King Abdul-Aziz Medical
City is considered to be one of the best trauma centres in KSA
and the Middle East. It provides a Pre-Hospital Trauma and
Life Support programme and is ranked as the fourth best
Emergency Care Centre outside the United States of America
that provides this program. Although the Emergency Care
Centre in King Abdul-Aziz Medical City is located close to
the RiyadheDammam highway and receives many cases with
acute injuries, it provides the lowest mortality and morbidity
rates amongst patients.We included all patients who came to the ER and got a
hand X-ray from January 2010 to December 2011. The only
exclusions were patients younger than 18 years old and pa-
tients with no available data.
Patients’ data were entered from the X-ray reports into
Excel, and then the data were transferred to a statistics
programme for analysis (SPSS). Data included medical re-
cord number (subject number), age, gender of the patient,
date of the X-ray, number of fractures, anatomical site of the
fracture and in which hand it was. Qualitative data included
frequencies and percentages of the fractures. Inferential
statistics for comparison included chi-square analysis to
compare the proportion of positive fractures by gender and
age groups with statistical significance if P value < 0.05.
Results
In this study, we reviewed 2993 X-rays for the hand and
the distal forearm. There were 948 (31.7%) X-rays came with
confirmed fractures, and more than two-thirds of these
fractures were in male patients (n¼ 702). However, there was
no major difference in the total number of fractures between
the left and the right hand except that distal forearm fractures
were more prevalent in the left (55%) and metacarpal frac-
tures were more prevalent in the right hand (57%) (Table 1 e
Figure 1). Patients in the younger age group (18e30 years)
received half of these fractures (n ¼ 472) followed by
elderly people (more than 71 years) with 25% (n ¼ 233).
Young patients have a higher proportion of fractures in
each group of hand bones (Table 1).
Phalangeal fractures constituted the highest proportion of
fractures in the hand and distal forearm X-rays (n ¼ 362,
38%). The distal phalanges are more prone to fracture, such
as the little finger ray that received most of these fractures
(n ¼ 92); as we turn proximal, the proportion decreases. In
each finger, the distal phalanx is more prone to fracture than
the proximal and middle phalanx. After little ray fractures
come the ring ray (n ¼ 76), the long ray (n ¼ 69), the index
ray (n ¼ 63) and finally the thumb ray (n ¼ 53) (Table 2).
Distal forearm fractures constituted one-third of total frac-
tures as the second most common (n ¼ 287); more than two-
thirds of these were radial fractures (n ¼ 202). Young pa-
tients have a higher proportion of fractures in each group of
hand bones except distal forearm fractures, which are more
Figure 1: Chart showing the distribution of fractures by side.
Table 3: Distal forearm fractures by age groups (n[ 287).
Age group years Distal forearm
Yes No
18 e 30 87 385
18% 82%
31 e 50 42 88
32% 68%
51 e 70 37 76
33% 67%
71þ 121 112
52% 48%
P value < 0.001
Epidemiology and pattern of hand and distal forearm fractures88common in elderly people (P value > 0.001)(Table 3 e
Figure 2). Almost half of the metacarpal fractures were in
the fifth metacarpal (n ¼ 104, 45%), which is the most
commonly fractured bone in the hand. Scaphoid fractures
represented almost 85% of carpal bone fractures (n ¼ 56),
and there were no reported cases for fractures in the lunate
and capitate carpal bones (Table 2).
One-fifth of the fractures were managed surgically
(n ¼ 190, 20%). The greatest number of surgeries addressed
the phalanges (n ¼ 73, 20%), while the highest percentage of
surgeries concerned the metacarpal bones as one in four
fractures in the metacarpal bones was managed surgically
(n ¼ 56, 24%). The scaphoid bone fracture was the only
carpal fracture that was managed surgically (n¼ 8) (Table 4).
The number of fractures were almost the same in all of the
months of the year. There was a statistically insignificantTable 2: Sites of fractures in the hand (n[ 948).
Fractured bone Frequency Percent
Distal Forearm D. Radius 202 21.0
D. Ulna 85 9.0
Total 287 30.0
Carpus Hamate 3 0.3
Pisiform 1 0.1
Scaphoid 56 5.9
Trapezium 1 0.1
Trapezoid 1 0.1
Triquetrum 5 0.5
Total 67 7.0
Metacarpal 1st 29 3.0
2nd 35 3.7
3rd 23 2.4
4th 41 4.3
5th 104 11.0
Total 232 24.4
Thumb Proximal 23 2.4
Distal 29 3
Index Proximal 17 1.8
Middle 22 2.3
Distal 24 2.5
Long Proximal 15 1.6
Middle 14 1.5
Distal 40 4.2
Ring Proximal 17 1.8
Middle 17 1.8
Distal 42 4.4
Little Proximal 29 3
Middle 28 3
Distal 35 3.7
Total 362 38slight increase in fractures during the month of November
(n ¼ 104) (Figure 3).
The male and female fracture rate is not the same, and
even the proportion of positive fractures per X-ray is greater
in men. Because the P value is less than 0.001, this means that
there is a major difference. Different age groups have a
different proportion of fractures, while the percentage of
positive fractures per X-ray is almost the same in all age
groups. The P value is 0.98, which means that there is no
major difference (Table 5).
Discussion
These results may be compared with a study conducted at
a medical centre in Amsterdam, which examined hand frac-
tures but not distal forearm fractures.10 The fracture
distribution based on gender showed a male: female ratio
of 1.8:1 compared with 2.8:1 in our study. Females in
Amsterdam received more fractures than females in
Riyadh; this could be explained by differences in type of
jobs and employment status for females. Both studies
showed that left and right hands are fractured at the same
rate, and the phalanges received the highest proportion of
fractures in the hand followed by metacarpal and then
carpal fractures. Carpal bone fractures represented 8% of
the fractures in the hand compared with 10% in our study,
and scaphoid fractures were 20% more frequent in our
study. Both studies showed that metacarpal fractures are
more common in the right hand, and the fifth metacarpal is
the most common fractured bone of the metacarpal bones
in the hand. The Amsterdam study showed that hand
fractures decrease during summer months as the fall rate
decreases amongst elderly people, while in our study the
number of fractures is almost the same in all of the months
of the year except for a slight increase in the month of
November. This could be explained by the good weatherFigure 2: Chart showing the distribution of fractures by age group.
Table 4: Surgeries in hand fractures (n[ 190).
Fractured bone Fracture Surgery % of total
surgeries
Distal forearm D. Radius 202 49 28%
D. Ulna 85 4
287 53 (18%)
Carpal Scaphoid 56 8 4%
56 8 (12%)
Metacarpal 1st 29 12 29%
2nd 35 8
3rd 23 7
4th 41 10
5th 104 19
232 56 (24%)
Ray Index 63 16 38%
Little 101 20
Long 69 11
Ring 76 20
Thumb 53 6
362 73 (20%)
Total 948 190 (20%) 100%
Figure 3: Chart showing the distribution of fractures by month.
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distribution of fractures in the finger rays was almost the
same in both studies. The highest proportion was in the
little finger ray followed by the ring finger ray in both
studies. Our study showed that the long finger ray receivedTable 5: Comparison fracture by gender and age group.
Sex Fracture P value
Yes No
Male 702 1351 <0.001
34.2% 65.8%
Female 246 694
26.2% 73.8%
Age group Fracture
Yes No
18e30 472 1029 0.98
31.4% 68.6%
31e50 130 267
32.7% 67.3%
51e70 113 242
31.8% 68.2%
71þ 233 507
31.5% 68.5%more fractures than the index and that the thumb ray is
last in frequency due to the absence of middle phalange
fractures. In the Amsterdam study, the middle ray and
thumb ray followed the ring finger ray with the index ray
ranked last. Both studies showed the same distribution of
fractures in the phalanges, in which the middle phalanges
received the smallest proportion and the distal phalanges
received the highest proportion of fractures.
Another study performed in Norway for distal forearm
fractures showed that distal forearm fractures are more com-
mon in the left than the right and that the incidence of fractures
increase with age, which accords with our results. The increase
of fractures with age could be explained by the fall rate in
elderly people and the effect of osteoporosis on them. On the
other hand, it showed that distal forearm fractures are more
common in females, which does not agree with our results.11
Anakwe showed that in the United Kingdom, the distri-
bution of fractures based on gender is the same as in our
study. The fifth ray is most commonly fractured in both
studies. Only 14% of hand fractures were managed surgi-
cally, while in our study 20% of patients were managed with
surgical intervention. This could be explained by the inclu-
sion of distal forearm fractures in our study.3
In Kuwait, a study showed that the male to female ratio
for hand fractures is 5:1. This huge difference between male
and female fractures in their study can be explained by their
inclusion of non-Kuwaiti constructors. They showed that the
right hand is fractured slightly more frequently than the left
hand. They also showed that the fifth metacarpal is the most
commonly fractured bone in the hand, which agrees with our
results.9
This study differs from other studies because we included
distal forearm fractures with hand fractures (phalanges,
metacarpal, carpal).3e10 Surgical intervention in hand
fractures was not discussed in any other study, and there
were no clear epidemiological data for surgical intervention
in hand fractures.3,5e10
Our study was conducted at King Abdul-Aziz Medical
City in Riyadh, which does not represent the whole popu-
lation in the city of Riyadh because not everyone has access
to be treated at the hospital. Hand fractures can present to
the Emergency Department and to the Outpatient clinics.
Because most of the patients with hand fractures will present
to the Emergency Department and not the Outpatient clinics,
we included in our study only those fractures in the Emer-
gency Department.Figure A1: Chart showing the distribution of fractures related to
the sex.
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One-third of the X-rays we reviewed showed confirmed
fractures (n¼ 948), andbothhandswereaffectedequally.Two-
thirds of the confirmed fractures were in male patients, while
only one-third was in females. Patients in the young age group
are more prone to have fractures. The phalanges received the
highest proportion of fractures, followed by the distal forearm.
We recommend doing the same study in a paediatrics
population because our study included only an adult popu-
lation. Additionally, further studies should be conducted in
other hospitals in Riyadh to cover a larger population. It
appears that the hand is capable of a wide variety of func-
tions and can perform extremely gentle and precise actions
such as writing, painting and typing. Fractures in the hand
will thus affect the daily life of patients, so we recommend
doing further study about their effects on daily life and work
and assessing depression in those patients who depend on
their hands in their jobs.
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